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(54)' ELECTRONIC COMPONENT 

(57)Abstract: 

PURPOSE: To provide an electronic component with bumps capable of 
coping with thermal breakdown which is to be caused by repetition of 
thermal expansion and thermal contraction. 

CONSTITUTION: In an electronic component 10 wherein a chip 3 is 
mounted on the one surface of a board 2, and bumps 4 are formed on 
the other surface, bumps formed at the positions corresponding with the 
end surfaces (a) of the chip 3 are made dummy bumps 4b. Thereby, 
when the dummy bumps 4b are thermally broken down, the life of the 
electronic component 10 is not affected, because the dummy bumps 4 
are meaningless from the circuit viewpoint. 
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ELECTRONIC COMPONENT 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Electronic parts characterized by making into a dummy bump the bump 
formed in the location corresponding to the end face of said chip in the electronic parts 
which carry a chip in one field of a substrate, form a bump in the field of another side 
and grow into it. 

[Claim 2] Electronic parts characterized by considering as the reinforcement bump who 
fixes more firmly than other bumps the bump formed in the location corresponding to 
the end face of said chip in the electronic parts which carry a chip in one field of a 
substrate, form a bump in the field of another side and grow into it. 

[Claim 3] Electronic parts according to claim 2 characterized by for said reinforcement 
bump uniting two or more solder balls, and being formed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electronic parts which have a 

bump. 

[0002] 

[Description of the Prior Art] In recent years, the electronic parts which have a bump 
(protrusion electrode) are gradually used for various electronic equipment increasingly 
extensively. Drawing 6 is the explanatory view showing the conventional electronic 



parts and the distribution of the distorted amplitude which were mounted in the main 
substrate. These electronic parts 1 carry a chip 3 in the top face of a substrate 2, form 
many bumps 4 who change from solder to an inferior surface of tongue in the shape of a 
matrix, and are constituted. The electrode (not shown) of the circuit pattern formed in 
the front face of a chip 3 is electrically connected to the bump 4 by the electric 
conduction means which is not illustrated. The chip 3 has fixed on the front face of a 
substrate 2 with bond 5, and the mold object 6 for protecting a chip 3 is formed in the 
top face of a substrate 2. These electronic parts 1 are being fixed to the electrode (not 
shown) of the main substrate 9 by the bump 4. 

[0003] The distribution map of the distorted amplitude is shown in the lower part of 
drawing 6 . These electronic parts 1 are built into electronic equipment, and if a 
current is passed to the circuit pattern of a chip 3 and a chip 3 is made to drive, a chip 
3 will generate heat with internal resistance. Heat transfer of this generation of heat is 
carried out to a substrate 2 or the mold object 6, and electronic parts 1 produce heat 
distortion. Drawing 6 shows this heat distortion, and this invention person analyzes it 
in FEM (finite element method) analysis, and receives it. 

[0004] In bump 4a corresponding to directly under [ of the end face a of a chip 3 ], the 
distorted amplitude is the most remarkable so that clearly from this distribution map. 
This originates in the coefficient of thermal expansion of a substrate 2 or the mold 
object 6 being remarkably different to a chip 3. Incidentally, it of a chip 3 is 3 - 
4xl0-6/degree C to the coefficient of thermal expansion of for example, a GARAEPO 
substrate or a mold object being 20 - 60xl0"6/degree C, and the former is about 10 
times the latter. 
[0005] 

[Problem(s) to be Solved by the Invention] From the above thing, by repeating thermal 
expansion and a heat shrink, it was easy to generate fatigue breaking and bump 4a of 
the location corresponding to the end face a of a chip 3 had the trouble that the life of 
the electric connection between electronic parts 1 and the main substrate 9 became 
short. 

[0006] Then, this invention takes the above-mentioned point into consideration, is 
made, the repeat of thermal expansion and a heat shrink is coped with, and it aims at 
offering the electronic parts which can attain reinforcement of the electric connection 
between electronic parts and the main substrate. 
[0007] 

[Means for Solving the Problem] For this reason, this invention carries a chip in one 
field of a substrate, and makes a dummy bump the bump formed in the location 



corresponding to the end face of a chip in the electronic parts which form a bump in the 
field of another side and grow into it. 

[0008] Moreover, a chip is carried in one field of a substrate and it considers as the 
reinforcement bump who fixes more firmly than other bumps the bump formed in the 
location corresponding to the end face of a chip in the electronic parts which form a 
bump in the field of another side and grow into it. 
[0009] 

[Function] In the above-mentioned configuration, even if a dummy bump does fatigue 
breaking, she does not influence the life of the electric connection between electronic 
parts and the main substrate. 

[00 10] Moreover, a reinforcement bump cannot do fatigue breaking easily and the life 
of the electric connection between electronic parts and the main substrate becomes long. 
[0011] 

[Example] Next, the example of this invention is explained, referring to a drawing. 
Drawing 1 is [ this bottom view and drawing 3 of the sectional view of the electronic 
parts of the first example of this invention and drawing 2 ] said division part sectional 
views. Explanation is omitted by giving the same sign to the same thing as the 
conventional example shown in drawing 6 . 

[0012] In drawing 1 and drawing 2 , although many bumps 4 are formed in the inferior 
surface of tongue of the substrate 2 of electronic parts 10 in the shape of a matrix, the 
bump of the location corresponding to the end face a of a chip 3 is dummy bump 4b 
(dummy bump 4b is smeared away black). It does not connect with the electrode of the 
circuit pattern formed in the front face of a chip 3 electrically, and dummy bump 4b is 
meaningless in circuit. 

[0013] As explained with reference to drawing 6 , although dummy bump 4b 
corresponding to the end face a of a chip 3 has the large distorted amplitude and 
fatigue breaking is produced by repeating thermal expansion and a heat shrink, even if 
dummy bump 4b is meaningless in circuit, therefore it carries out fatigue breaking, the 
life of electric connection of the main substrate and electronic parts 10 is not affected. 
[0014] As shown in drawing 3 , dummy bump 4b of this example is connected to the 
chip 3 by the heat transfer material 7, such as a thermally conductive high metal wire. 
Therefore, heat transfer of the generation of heat of a chip 3 is carried out to dummy 
bump 4b through the heat transfer material 7, and it radiates heat from dummy bump 
4b. That is, this dummy bump 4b has the heat dissipation operation, and can protect 
electronic parts 10 from generation of heat of a chip 3 by radiating heat from dummy 
bump 4b. 



[0015] Drawing 4 is the sectional view of the electronic parts of the second example of 
this invention. Reinforcement bump 4c is formed in the location corresponding to the 
end face a of a chip 3 in these electronic parts 20. This reinforcement bump 4c cannot 
produce fatigue breaking easily, even if the thermal expansion and the heat shrink 
which are more large-sized than other bumps 4, and have fixed firmly on the inferior 
surface of tongue of a substrate 2, therefore were mentioned above are repeated, and it 
can carry out reinforcement of the connection between electronic parts 20 and the main 
substrate sharply. 

[0016] Next, an example of the formation approach of reinforcement bump 4c is 
explained. Drawing 5 (a), (b), and (c) are the explanatory views of the formation 
approach of the reinforcement bump of the second example of this invention. Drawing 5 
(a) is the part plan of a substrate 2, drawing 5 (b) is a said division part side elevation, 
and solder ball 4' is carried on the electrode 8 formed in the top face of a substrate 2. 
the large -sized electrode 8 with which reinforcement bump 4c is formed although one 
solder ball 4' is carried here on the electrode 8 with which the usual bump 4 is formed 

'the solder ball [ two or more / upwards / (this example two pieces) ] 4' is carried. 
[0017] after carrying out melting, when it heats this substrate 2 with a heating furnace, 
and solder ball 4' is cooled and solidified, it is shown in drawing 5 (c) as - an 
electrode 8 and 8' - upwards, reinforcement bump 4c is formed with the 
semi-sphere-like bump 4. This reinforcement bump 4c can unite and do two solder ball 
4'. As shown in drawing 5 (c), reinforcement bump 4c is flatter than the usual bump 4, 
and has fixed on the top face of electrode 8' or a substrate 2 firmly in extensive area 
more, therefore cannot produce fatigue breaking easily. 
[0018] 

[Effect of the Invention] As explained above, according to this invention, with a very 
easy means to make the bump of the location corresponding to the end face of a chip 
into a dummy bump or a reinforcement bump, fatigue breaking by the repeat of 
thermal expansion and a heat shrink can be coped with, and reinforcement of 
connection of electronic parts and the main substrate can be attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The sectional view of the electronic parts of the first example of this 
invention 

[Drawing 2] The bottom view of the electronic parts of the first example of this 



invention 

[Drawing 3] The fragmentary sectional view of the electronic parts of the first example 
of this invention 

[Drawing 4] The sectional view of the electronic parts of the second example of this 
invention 

[Drawing 5] (a) The explanatory view of the formation approach of the reinforcement 
bump of the second example of this invention 

(b) The explanatory view of the formation approach of the reinforcement bump of the 
second example of this invention 

(c) The explanatory view of the formation approach of the reinforcement bump of the 
second example of this invention 

[Drawing 6] The explanatory view showing the conventional electronic parts and 
distribution of the distorted amplitude 
[Description of Notations] 

2 Substrate 

3 Chip 

4 Bump 

4b Dummy bump 

4c Reinforcement bump 

10 20 Electronic parts 



[Translation done.] 



Abstract^ 

PURPOSE: To provide an electronic component with bumps capable of coping with 
thermal breakdown which is to be caused by repetition of thermal expansion and 
thermal contraction. 

CONSTITUTION: In an electronic component 10 wherein a chip 3 is mounted on the 
one surface of a board 2, and bumps 4 are formed on the other surface, bumps formed 
at the positions corresponding with the end surfaces (a) of the chip 3 are made dummy 
bumps 4b. Thereby, when the dummy bumps 4b are thermally broken down, the life of 
the electronic component 10 is not affected, because the dummy bumps 4 are 
meaningless from the circuit viewpoint. 
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